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F-111 DT&E monthl 
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ix I to Air Force 


Flight Test Center Technical 


were conductec by AFFTC personnel at 
through 18 February 1972.. Results 


peen previously 


y reports, deficiency reports, and 
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Foreign ann incement and dissemination by the 


Center are not authorized because 
Export Control Acts as implemen 


of technology res 


ted by AFR 400-10. 
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GENERAL TEST AND 
INSTRUMENTATION DESCRIPTION | 

| DYE 

During the arctic test phase of the F-111D @1e8 All-Weather 
Test Program, 24.0 hours of test time were accumulated in 12 test flights. 
Five of these flights were selected as being most representative of air- 
craft operation in an arctic environment. All available data obtained 


1 on these five flights are presented in this document «t.. Cel ry? 5 
| (? rintt whe “£°-—.. 


| 
} 
, 
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j 
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The instrumentation system used for the arctic phase consisted of a 

| recording system furnished by the Air Force Flight Test Center (AFFTC) 

| and transducers and wiring furnished and installed by Convair Aerospace 
Division of General Dynamics Corporation, Fort Worth, Texas. The Airborne 

| Digital Data Acquisition System (ADDAS), Teledyne Model 1160-1, used a 
Borg-Warner Magnetic Tape Recorder (Model R-206-101-06). The ADDAS con- 

trolled the sampling rate of seven commutators. A total of 206 parameters 
was measured by the various thermocouples and pressure transducers con- 
nected to these commutators. Analog data were converted to digital form 
and recorded on the variable speed, continuous-run recorder. Recorded 

| tapes were processed on the CDC 6500 computer at Edwards AFB to produce 

the expanded, finished data printouts presented in this report. 

| 


An Instrumentation Parameter Listing (table I) is furnished and is 
broken down by subsystem. Refer to the Instructions for Data Use for 
an explanation of the table. Following the listing is a tabulated sum- 
mary Of all flights made (table II). The tabulated data are preceded by 
a test Synopsis and data event Sheet so that it can be more easily deter- 
mined which item was under test at any given time. 
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INSTRUCTIONS FOR DATA USE 


The tabulated data in this docunent have been selected to be repre- 
sentative of F-111D operation in an arctic environment. Some of the out- 
put is not straightforward and requires explanation. That information 
is provided below. For publication purposes, the output on most of the 
tabulated parameters has been condensed, showing a printed value about 
every 5 seconds. Owing to system error, most of the tabulated data 
should be treated as accurate to +5 percent of the actual value. 


Codes are assigned to all parameters by subsystem. They are: EC- 
environmental control, AF-airframe, FC-flight controls, CS~crew station, 
PR-propulsion, SP-secondary power, and IN-instrumentation event marks. 
The Instrumentation Parameter Listing relates the parameter names, units, 
and parameter ranges. A group index number is included to provide a 
quick reference to parameters in the tabulated listings. This group 


index number appears on the upper left corner of the data pages. 


Mission 110 was flown to gather data on equipment cooling, especially 
under ram air conditions. Missions 12Q, 140, and 15Q evaluated the cabin 
air system at various altitudes. Mission 130 evaluated the cabin and equip- 
ment air system under terrain following radar (TFR) conditions. 


Wild points or inconsistencies shculd be obvious. Usually they are 


indicated by asterisks, the word "low", or by a much higher or lower 
single parameter value. 


The exhaust outlet temperatures of the avionics units were measured 
and are given as parameters EC-68 through EC-76 and EC~80 through EC-91. 


A list of inoperative parameters is furnished in each test synopsis. 
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Identification 
No. 


kC-23 


FC-24 
EC-25 


EC-26 


stHls TL Table | 


INSTRUMENTATION PARAMETER LISTING 


Test Item 


Pressure, cabin altitude 

Rate, pressure altitude 

Temperature, ram air 

Temperature, air, pilot's head level 
Temperature, air, pilot's foot level 
Temperature, floor, pilot's sta 
Temperature, air, pilot's waist level 
Temperature, air, WSO's head level 
Temperature, air, WSO's foot level 
Temperature, floor, WSO’s crew sta 
Temperature, air, WSO's waist level 


Temperature , 
Temperature , 
Temperature , 


Temperature, cabin 
1-12 


Temperature, cabin air inlet at duct tee 


Temperature, air, cabin exit 
Temperature, air parang pee panel 
Temperature, air behind WS9's penel 
Temperature, surface, windshield bottron 
Temperature, surface, windshield centre) 
Position, temp controller 

Temperature, air, upstream blue 
regulator 


Pressure, upstream of bleed air rezulato 


Flow, pressure, upstream of d ait 
regulator 

Temperature, alr, downstream of service 
air regulator 

Pressure, downstreum of service air 
regulator 

Flow, pressure, dwmstream of service 
air regulator 

Temperature, ECS air, upstream of water 
separator 

Pressure, upstream of water separatot 
Flow pressure, upstream of water 
separator 

Temperature, air, main cabin supply 

at flow tube 

Pressure, main cabin at flow tube 

Flow, pressure, main cabin supply 
Temperature, air, fwd equip bay at 
venturl 

Pressure, static, fwd equip bay at 
venturi 

Fiow pressure, fwd equip bay at venruri 
Temperature, air, downstream of primary 
heat exchanger 

Pressure, static, downstream of primury 
heat exchanger 


Range 
O to 15 psia 


t 84k ft 


-65 to 300 
-65 to 300°F 


-65 to 

-65 to 300°F 
-65 to 300°F 
-65 to 300°F 


0 to 5 psid 
130 to 280°F 


% to 20 psid 
0 to 5 psid 


-65 to 250°F 
0 to 20 psid 
0 tc 5 psid | 
-65 to 250° 


Q to 200 psid 


0 to 5 psid 
-65 to 700°F 


9 to 100 psic 


a ee & PWWWF WW WP WWD Ww 


¢ 
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Table | (Continued) 


Identification 
No. Test Item 

EC-40 Temperature, air, ram inlet, R/H primary 
heat exchanger 

EC-44 Temperature, ECS air, downstream of 
compressor 

EC-45 Temperature, air, inlet ECS turbine 

EC-46 Temperature, air, outlet 

EC-47 Pressure, ECS turbine inlet 

EC-48 Pressure, static, ECS turbine outlet 

EC-49 Temperature, air, downstream of hot air 
sensor 

Ec-50 Pressure, static, downstream of hot air 
sensor 

EC-51 Air cond turbine speed 

EC-52 Temperature, outlet, rain removal nozzle 

EC-53 Pressure, rain removal nozzle outlet 

EC-54 Pressure, reference course 

EC-55 Pressure, reference total 

EC-56 Pressure, primary heat exchanger ram air 
sub inlet 1 

EC-57 Pressure, primary heat exchanger ram air 
sub inlet 2 

EC-58 Pressure, primary heat exchanger ram air 
sub inlet 3 

EC-59 Pressure, static, primary heat exchanger 
header inlet 

EC-60 Pressure, static, primary heat exchanger 
header outlet 

EC-63 Pressure, static, service air heat 
exchanger ram inlet header 

EC-64 Pressure, static, service air heat 
exchanger ram exit header 

EC-65 Pressure, static, ram air inlet 

EC-66 Temperature, air, downstream of anti-ice 
shut-off value 

EC-67 Temperature, manifold vortex gen 

EC-68 Temperature No. 1, air, L/H fwd electronic 
bay,doppler processor 

EC-69 Temperature No. 2, air, L/H fwd electronic 
bay, low voltage power supply 

EC-70 Temperature No. 3, air, L/H fwd electronic 
bay, electronic processor unit 

EC-71 Temperature No. 4, air, L/H fwd electronic 
bay, transmitter heat exchanger inlet 

EC-72 Temperature No. 5, air, L/H fwd electronic 
bay, transmitter heat exchanger outlet 

EC-73 Temperature No. 6, air, L/H fwd electronic 
bay, CADC 

EC-74 Temperature No. 7, air, L/H fwd electronic 
bay, navigation computer unit 

EC-75 Temperature No. 8, air, L/H fwd electronic 
bay, master frequency generator 

EC-76 Temperature No. 9, afr, L/H fwd electronic 


bay, inertial reference unit 


Range 


-65 to 450°F 
0 to 1, 100°F 
-65 to 300°F 
-130 to 280°F 
0 to 200 psid 
0 to 20 psid 
0 to 550°F 

0 to 100 psid 
0 to 100k rpm 
-65 to 45°F 

0 to 100 psid 
0.5 to 60" Hg 
0 to 60” Hg 

0 to 40 psid 

0 to 40 psid 

0 to 40 psid 

0 to 5 psid 

0 to 30 psid 

0 to 5 psid 

0 to 5 psid 


-1 to 29 psid 
-65 to 450°F 


-65 to 450°F 
-65 to 300°F 


-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
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Identification 
No. 


EC-80 
EC-8] 
EC-82 
EC -83 
EC-84 
EC-85 
EC-86 
EC-88 
EC-89 
EC-~90 
EC-91 


EC-92 
EC-93 
EC-94 
EC-95 
EC-96 
EC-97 
EC-98 
EC-99 
EC-100 
EC-10] 
EC-102 
EC-103 
EC-104 
EC-105 
EC-106 
EC-107 
EC-108 
EC-109 
EC-110 
EC-111 
EC-112 
EC-113 
EC-114 


AF-1A 
AF-1B 
AF-2A 


Table | (Continued) 


Test Item 


Temperature No. 1, air, R/H fwd electronic 
bay, transmitter synchronizer 

Temperature No. 2, air, R/H fwd electronic 
bay, R/H TFR computer 

Temperature No. 3, air, R/H fwd electronic 
bay, signal transfer unit, exhaust air 

Temperature No. 4, air, R/H fwd electronic 
bay, doppler electronic unit 

Temperature No. 5, air R/H fuel electronic 
bay, general navigation computer 

Temperature No. 6, air R/H fwd electronic 
bay, converter set (bottom) 

Temperature No. 7, air, R/H fwd electronic 
bay, weapon delivery computer 

Temperature No. 9, air, R/H fwd electronic 
bay, signal transfer unit, inlet ambient air 

Temperature No. 10, air R/H fwd electronic 
bay, ARS power supply 

Temperature No. 11, air, R/H fwd electronic 
bay, converter set (top) 

Temperature No. 12, air, R/H fwd electronic 
bay, maintenance control unit 

Pressure, diff, L/H electronic bay 

Pressure, diff, R/H electronic bay 

Temperature, fwd equip bay aft cheek L/H 

Temperature, aft equip bay aft cheek L/H 

Temperature, fwd equip bay aft cheek R/H 

Temperature, aft equip bay aft cheek R/H 

Temperature, ambient, fin tip compt 

Temperature, air, R/H ram exit primary heat 

Temperature, air R/H ram exit exchanger 

Temperature, air, R/H ram exit exchanger 

Temperature, radome area top sta 24 

Temperature, radome area top sta 72 

Temperature, radome area top sta 120 

Temperature, radome area lower sta 124 

Temperature, ambient main wheel well 

Temperature, ambient main wheel well fwd R/H 

Temperature, ambient main wheel well aft L/H 

Temperature, ambient main wheel well aft R/H 

Temperature, weapons bay sta 460 

Temperature, weapons bay sta 400 

Temperature, weapons bay sta 34] 

Temperature, weapons bay sta 276 

i a emergency generator air cooling 
exit 

Initiation, landing gear up 

Initiation, landing gear down 

Position, main landing gear up 


Range 


-65 to 
-65 to 
-65 to 


0 to 5 
0 to 5 
-65 to 
-65 to 
-65 to 
-65 to 
-65 to 


0 to l, 
0.01, 
) to |, 


-65 to 
-65 to 
-65 to 
-65 to 
-65 to 
-65 to 
-65 to 
-65 to 
-65 to 
-65 to 
-65 to 
-65 to 
-65 to 


300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 


psid 

psid 

300°F 
300°F 
300°F 
300°F 
300°F 
100°F 
100°F 
100°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 
300°F 


On Leet 
On(1)-of f(0 
Up and locked 
(1) or off (0) 


oe a eh er, ee 


Identification 
No. 


el 


AF-2B 
AF-3A 
AF-38 


AF-4 
AF-5 
AF-6 
AF-7 


AF-8 
AF-9 


AF-10 
AF-11 
AF-12 
AF-13 
AF-14 
AF-15 


AF-16 
AF-17 


AF-18 
AF-19 


AF-20 
AF-21 


AF-22 
AF-23 
AF-24 


AF-25 


AF-26 
AF-27 


AF-28 


AF-29 
AF-30 
AF-31 
AF-32 
AF-33 
AF -34 
AF-35 


Table | (Continued) 


Test Item 
Position, main landing gear down 
Position, nose landing gear up 
Position, nose landing gear down 


Total fuel quantity 

Flow, total fuel L/H eng 

Temperature, fuel tank trap bottom center 

Temperature, fuel inlet, main fuel 
controller L/H eng 

Temperature, fuel, main controller outlet 
L/H eng 

Temperature, fuel inlet, A/B fuel 
controller L/H eng 

Pressure, A/B fuel controller inlet 

Pressure, A/B fuel controller outlet 
Pressure, fuel controller outlet L/H eng 
Pressure, fuel boost pump outlet L/H eng 
Pressure, air, fwd fuel tank 

Temperature, fuel inlet, hydraulic cooler, 
utility 

Temperature, fuel outlet, hydraulic cooler 
utility 

Temperature, fuel outlet, fuel-oi1 cooler 
L/H eng 

Pressure, fuel, oi] L/H eng 

Temperature, oil, outlet, fuel oil cooler 
L/H eng 

Temperature, oil, outlet, A/B fuel oil 
cooler L/H eng 

Pressure, A/B fuel, oi] cooler outlet 
L/H eng 

Temperature, oi] tank L/H eng 

Pressure, 011 tank breather L/H eng 
Pressure, P&D valve primary fuel outlet 
L/H eng 

Pressure, P&D valve secondary fuel outlet 
L/H eng 

Temperature, air inlet-oil cooler L/H eng 

Temperature, oi] inlet, air-oil cooler L/H 
eng 

Temperature, oi] out‘et, air-oil cooler 
L/H eng 

Pressure, air cooler outlet, L/H eng 

Pressure, main lube pump outlet, L/H eng 

Temperature, skin, wing upper L/H outboard 

Temperature, skin, wing upper L/H inboard 

Temperature, skin, wing R/H outboard 

Temperature, skin, wing upper R/H inboard 

Temperature, skin mass sta 372 


Range 


Down and locked 
(1) or off (0) 
Up and locked 
(1) or off (0} 
Down and locked 
(1) or off (0) 
0 to 80k lbs 

0 to 80k pph 
-65 to 300°F 
~65 to 300°F 


-65 to 300°F 
-65 to 300°F 


0 to 2k psig 
0 to 500 psig 
0 to 750 psig 
0 to 50 psig 
0 to 15 psig 
-65 to 300°F 


-65 to 300°F 
-65 to 300°F 


0 to 500 psig 
-65 to 350°F 


-65 to 300°F 
0 to 100 psig 


-65 to 350°F 
0 to 30 psig 
0 to 750 psig 


0 to 750 psig 


-65 to 450°F 
-65 to 350°F 


-65 to 350°F 


0 to 500 psig 
0 to 500 psig 
~-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 


| 
| 
| 


Identification 


Table | (Continued) 


Test Item 


Temperature, skin mass sta 477 
Temperature, skin, tail L/H sta 687 
Temperature, skin, tail R/H sta 687 
Bulkhead sta 476 

Lower cap on wing pivot 

Wing pivot 

Upper frame sta 770 

Position, flap and slat 
Position, wing sweep 

Position, speed brake door 
Event, marker, camera switch 
Initiation, eng start L&R 
Airspeed, true 

Mach number 

Pressure, altitude 

Heading, aircraft 

Attitude, pitch 

Attitude, roll 

Angle of attack, true 

Nl tack gen L/H eng 

N2 tack gen L/H eng 


Temperature, turbine inlet (Tt5) L/H eng 


Pressure, eng ratio L/H 
Position, nozzle L/H eng 
Position. throttle L/H eng 


Temperature, L/H eng Compt top fwd sta 


650 


Temperature, L/H eng compt bottom fwd 


sta 650 


Temperature, L/H eng compt inboard fwd 


sta 650 


Temperature, L/H eng compt outboard fwd 


sta 650 


Temperature, L/H eng compt top aft sta 


770 


Temperature, L/H eng compt bottom aft 


sta 770 
Temperature, CSD, L/H eng 
Temperature, gear case, L/H eng 


Temperature, main fuel controller, L/H 


eng 
Temperature, starter, L/H eng 


Temperature, air, bleed to R/H starter 


Pressure, cartridge starter chamber 


Pressure, air bleed to starter L/H engine 


Temperature, oi] CSD inlet L/H eng 
Pressure, oil inlet, CSD L/H eng 


Temperature, oi1, CSD outlet L/H eng 


Pressure oi] outlet, CSD L/H eng 
Temperature, air inlet aux lip 


Temperature, air inlet, L/H cowl lip 


Temperature, surface, L/H aux lip 


Range 


~65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 
-65 to 300°F 


0 to 40°, in-out 


16 to 72.5° 
0 to 75° 
on-off 
otf-on 

50 to 1k KTAS 
0.12 to 2.8M 
-1.5 to 80k 
0 to 360° 
+90° 

+169° 

-10 to 25° 

0 to 11k rpm 
0 to 16k rpm 
0 to 1,250°C 
1 to 3 ratio 
0 to 100% 

0 to 120° 
-65 to 450°F 


-65 to 450°F 
-65 to 450°F 
-65 to 450°F 
-65 to 450°F 
-65 to 450°F 


-65 to 350°F 
-65 to 350°F 
-65 to 300°F 


-65 to 300°F 
100 to 1,200°F 
0 to 1k psig 
0 to 50 psig 
-65 to 300°F 
0 to 300 psig 
-65 to 300°F 
0 to 300 psig 
- 65 to 450°F 
-65 to 450°F 
-65 to 450°F 


Table | (Concluded) . 
Group 
Identification Index 
No. Test Item Range No. 
PR-27A Temperature, surface, L/H cow] lip at -65 to 450°F 7 


J5°F location 


] PR-27B Temperature, surface L/H cow] lip at -65 to 450°F 7 
59°F location 
PR-28 Temperature, air inlet, spike tip L/H -65 to 450°F 7 
: PR-29 Temperature, surface, spike tip -65 to 450°F 8 
PR-30 Temperature, surface, fwd part of moveable-65 to 450°F 15 
spike 
PR-31 Temperature, air inlet, eng anti-ice -65 to 450°F 8 
into front frame 
SP-01 Temperature, hydraulic oil, inlet utility -65 to 300°F 1] 
pump 
SP-02 Pressure, hydraulic oi] inlet utility 0 to 150 psig 8 
pump 
SP-03 Temperature, hydraulic oi], outlet -65 to 300°F 13 
utility pump 
SP-04 Pressure, hydraulic oi1, outlet utility 0 to 5k psig 8 
pump 
SP-05 Temperature, hydraulic oi1, inlet primary -65 to 300°F 1] 
pump 
SP-06 Pressure, hydraulic oi], inlet primary 0 to 150 psig 8 
pump 
SP-07 Temperature, hydraulic of], outlet -65 to 300°F 13 
primary pump 
SP-08 Pressure, hydraulic oi], outlet primary 0 to 5k psig 8 
pump 
SP-09 Temperature, hydraulic oi] utility -65 to 300°F 14 
inlet cooler 
SP-10 Temperature, hydraulic oi] outlet -65 to 300°F 14 
utility cooler 
SP-11] Temperature, hydraulic oi] utility -65 to 300°F 10 
reservoir 
SP-12 Temperature, hydraulic oi] primary -65 to 300°F 10 
inlet, rudder actuator 
q SP-13 Temperature hydraulic oi1, inlet -65 to 300°F 16 
4 hydraulic cooler R/H 
| SP-14 Temperature hydraulic oi] outlet cooler -65 to 300°F 16 
R/H 
‘ SP-15 Frequency, AC gen L/H 400 Hz 16 
: SP-16 Voltage, main dc buss 0 to 28 VOC 15 


| 
| 
| 
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TEST SYNOPSIS AND DATA 


MISSION 110, 4 February 1972 
Objective 


To provide quantitative data for the evaluation of the ECS ram air 
mode and the overall avionics cooling capability. 


Synopsis 


This mission was flown at pressure altitudes of 5,000 and 20,000 
feet without attack radar operation. The following sources and modes 
were evaluated at 5,000 feet: ram/auto, both/auto, both/manual, and 
ram/manual. The ram/auto and both/auto sources and modes were used at 
20,000 feet. At 20,000 feet, data were taken between 275 and 375 knots 
calibrated airspeed (KCAS) in the modes stated above, at trim angle of 
attack, and an angle of attack greater than 10 degrees. Speeds at 5,000 
feet were varied from 250 to 660 knots at trim angle of attack. 
inoperative Parameters 

EC-62 

EC-28 

EC-99 

EC-100 

EC--101 

AF-11 (sign reversed) 

EC-87 

PR-16 

AF-5 

EC-1 (sign reversed) 

EC-92 (sign reversed) 

EC-93 (sign reversed) 


Crossed feedback pressure lines to the 4-3 hot air control-stabilizer 
existed during these tests. 


EC-11 was enveloped by cold weather gear and does not represent 
ambient air. 


There was a 4-to-6 degree negative (left) bias in the roll parameter 
(CS-06). 


Data Events (hr/min/sec) 


Data On Data Off Event 
001529 001705 Engine start (085200 local time). 
090336 090511 Surface motion check (11 minutes after engine 
start). 
092023 092204 Takeotf. 
092531 104505 Test points (see matrix below for specific 
conditions. 
i Test Point Matrix - Mission 110 
Time 
h Pressure (hr/min/sec) 
i Test Altitude Airspeed Source/ Data Data 
r Point (ft) (KCAS)  Mode* ew On Off 
1 5,000 250 BA 092531 092546 
2 5,000 350 BA 092718 092733 
3 5,000 450 BA 092908 092923 
4 5,000 550 BA 093114 093129 
5 5,000 660 BA 093333 093348 
6 5,000 550 BA 093510 093525 
7 5,000 450 BA 093730 093745 
8 5,000 3/3 RA 093944 093959 
9 5,000 260 RA 094229 094244 
10 5,000 250 BM 094534 094549 
ll 5,000 Show BM 094756 094811 
12 5,000 450 BM 095027 095042 
L3 5,000 590 BM 095235 095250 
14 5,000 660 BM 095701 095711 
15 5,000 550 BM 095949 100004 
16 5,000 450 BM 100210 100256 
a7 5,000 3/5 RM 100508 100518 
18 5,000 260 RM 100823 100833 
19 20,000 273 RA 101315 01325 
| 20 20,000 325 RA 101605 101620 
|| 21 20,000 373 RA 101805 101850 
Hl 22 20,000 375 BA 102249 102259 
| 23 20,000 325 BA 102547 102602 
q 24 20,000 275 BA 102812 102827 
W 25 20,000 250 BA 102931 102946 
i 26 20 ,000 315 BA 103354 103409 
iH 


ll 


d = | 


: 


Pressure 


Time 


(hr/min/sec) _ 


Test Altitude Airspeed Source / Data 
Point (ft) (KCAS ) Mode * a* On 

27 20,000 375 BA > 103718 
28 20,000 275 RA > 104003 
29 20 ,000 325 RA > 104055 
30 20 ,000 375 RA > 104330 


Data 
off 


103733 
104014 
104136 
104505 


*Note: RA = ram/auto, BA = both/auto, BM = both/manual, 
RM 


a = angle 


Tabulated Data 


Tabulated data for this miss 


ram/manual. 


ion are presented below. 


of attack, T= trim, > = greater than 
10 degrees. 
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MISSION 120, & February 1972 
Objective 


To evaluate the adequacy of the cockpit environmental system within 
the aircraft envelope. Fvaluation of avionics cooling was a secondary 
objective. 


Synopsis 


This mission was flown at an initial pressure altitude of 5,000 feet 
at 250 KCAS with a comfortable cabin temperature control setting using 
the both/auto source/mode. Three Mach numbers were attained at altitudes 
of 5,000, 15,000, and 35,900 feet each. These numbers represented maximum 
and minimum allowable Mach as well as a middle Mach number. 
inoperative Parameters 

EC-62 

EC-1 (sign reversed) 

EC-92 (sign reversed) 

EC-93 (Sign reversed) 

EC-99 

EC-100 

EC-101 

AF-11 (sign reversed) 

EC-87 

PR-16 

AF-5 

PR-27A 


Crossed feedback pressure lines to the 4-3 hot air control-stabilizer 
existed during these tests. 


EC-1l was enveloped by cold weather gear and does not represent 
ambient air. 


There was a 4-to-6 degree negative (left) bias in the roll parameter 
(CS-06) ° J 


Data Events (hr/min/sec) 


Data On Data Off Event 


105422 105518 Start left engine. 
112433 112604 Takeoff. 
113313 135416 Test points (see matrix below for specific 
conditions). 
141227 141320 Landing. 
142713 142904 Postflight check. 
Tabulated Oata 


Tabulated data for this mission are presented below. 
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Test Poiat Matia--tisedon 12Q 
bressure 
Tess ainitude Maur 
BoLnt itt} Nc. 
“) , 9 Oe | Rae 
4 +, 229 G.42 
$ S 4 elas CY. &e 
< 5, ioe ta. 
4 3,000 bo. ae 
3 § 224 $.. 42 
? 5 , 239 BU. de 
& See o>. 35 
9 5,000 0.75 
10 5,000 0.75 
id 5,000 0.75 
12 5,000 0.75 
ba 5,000 0.75 
14 5,000 1.08 
15 5,000 1.08 
16 5,000 1.08 
17 5,000 1.08 
18 5,000 1.08 
19 5,000 1.08 
20 15,000 0.50 
21 15,000 0.50 
22 15,000 0.50 
23 15,000 0.50 
24 15,000 0.50 
25 15,000 0.50 
26 15,000 0.88 
27 15,000 0.88 
28 15,000 0.88 
29 15,000 0.88 
30 15,000 0.88 
31 15,000 0.88 
32 15,000 1.25 
33 15,000 1.25 
34 15,000 1.25 
35 15,000 1.25 
36 15,000 1.25 
37 15,000 1.25 
38 25,000 0.60 
39 25,000 0.60 
40 25,000 0.60 
41 25,000 0.60 
42 25,000 0.60 
43 25,000 0.60 


*Reference test point. 
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114943 114953 
115103 115118 
115225 115235 
115746 115757 
115903 115913 
120021 120036 
120143 120153 
120259 120309 
120419 120429 
121100 121110 
121217 121232 
121339 121349 
121456 121506 
121616 121627 
121754 121804 
122250 122300 
122428 122438 
122545 122525 
122702 122712 
122822 122832 
122940 122955 
123200 123210 
123323 123333 
123437 123447 
131615 131625 
131730 131740 
131849 131900 
132356 132406 
132514 132529 
132636 132646 
132753 132803 
132920 132925 
133111 133121 


nl 


bisvivonmental Copktyuia goleu yes 
Fo ees boi ee at tam at) pam 4.5: RB OED, fou ve a Se A 2 ¥ ie 


eS ee eee SE Ee 


tee FWD rhe Qe oo 


powemmerel 


PF 


Missien 12Q (Concluded) 


| 
) 
| 
| 


aie OM reg SE pnvironment! Controls pereetes = 

Test Altitude Mach Data Data ie Ee J) 
Point (fe) No. OB nd Off Left Both Right = Raght Both Left 

44 25,000 1.01 133631 133641 X 

45 25,000 +, 61 133747 133758 x 

46 25,000 TE! 29002). 223817 x 

47 25,000 14.02 134025 134036 

48 25,000 1.02 134143 134154 X 

49 25,000 Leese 134305 134315 Xx 

50 25,000 1.42 134758 135808 X 

51 25,000 1.42 134921 134938 a4 

52 25,000 1.42 135048 135058 x 

53 Zar d 1.42 135136 135146 X 

54 25,000 1.42 13S209 - 325799 © x 

BS 25,000 ey 135405 135416 X 
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MISSION 120, 1 February 1972 
Objective 
i : To evaluate the TFR operation over snow-covered terrain in conjunction 
-) = with navigation and attack radar operation above the Arctic Circle. 
| cymepsls 
| . This mission was flown in all combinations of TFR altitude clearance 
4 ee and ride modes, with both manual and automatic steering being 
inoperative Paraneters 
EC-62 
P| EC-1 (sign reversed) 
> EC-92 (sign reversed) 
EC-93 (sign reversed) 
EC-28 
EC-99 
EC-100 
EC-101 
PR-27A 
EC-87 
AF-11 (sign reversed) | 
PR-16 
4 AF-5 


Crossed feedback pressure lines to the 4-3 hot air control stabilizer 
existed during these tests. 


EC-11 waa enveloped:«by cold:weather: gear: and: does not represent 


ambient air. 
There.was a 4-to-6 degree negative (left) bias in the roll parameter 
(CS-06) . 
Data Events (hw/min/sec) 
| Data On Data Off Event 
535 090706 090837 Idle data prior to taxi. Right engine started 1a 
090216; left engine started 090414. \7 
} ‘ 
s f 095449 095550 Takeoff. 
, s 101747 103953 Test points (see matrix below for specific 
. conditions). 
: 105436 195556 Climb to 10,000 feet. 
105718 105814 Climb 15,000 to 20,000 feet. 
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Data On Data Off Event 


105902 
110043 
114705 
115437 


130012 


Tabulated Data 


105947 
110219 
115358 
120213 


130243 


Climb 22,800 to 23,800 feet. 
Climb 24,000 to 28,500 feet. 
Blind letdown from 28,500 feet. 


Test points (see matrix below for specific 
conditions). 


Postflight check. 


Tabulated data for this mission are presented below. 
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Test Point Matrix — Mission 13Q 
Time 
(hr/min/sec) Ride Setting 

Test Data Data (ff) Airspeed Steering 

Point On off Soft Medium Hard (KCAS) Mode 

l 101747 101757 1,000 350 Auto 

2 101814 101824 1,000 350 Auto 

3 101845 191855 1,000 350 Auto 

4 102024 102045 750 350 Auto 

5 102105 102110 750 350 Auto 

6 102131 102141 750 350 Auto 

7 102413 102423 500 350 Auto 

8 102438 192449 500 350 Auto 

9 102504 192514 500 350 Auto 

10 103257 103307 400 350 Auto 

ll 103323 103343 400 350 Auto 

12 193356 103401 400 350 Auto 

13 103445 103455 300 350 Auto 

14 103511 103521 300 350 Auto 

15 103542 103547 300 350 Auto 

16 103637 103647 200 350 Auto 

17 103702 103712 200 350 Auto 

18 103943 103953 200 350 Auto 
19 115437 115447 1,000 450 Manual 
20 115503 115513 1,000 450 Manual 
21 115523 115533 1,000 450 Manual 
22 115603 115613 750 450 Manual 
23 115624 115634 750 450 Manual 
24 115645 115650 750 450 Manual 
25 115716 115726 500 450 Manual. 
26 115737 115747 500 450 Manual 
27 115757 115807 500 450 Manual 
28 115842 115852 400 450 Manual 
29 115903 115913 400 450 Manual 
: 30 115924 115934 400 450 Manual 
i 31 120001 120011 300 450 Manual 
32 120025 120030 300 450 Manual 
: 33 120041 120051 300 450 Manual 
34 120122 120132 200 450 Manual 
35 130142 120152 200 450 Manual 
36 120203 120213 200 450 Manual 
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MISSION 14Q, 8 February 1972 
Objective 


To evaluate the adequacy of the cockpit environmental system within 
the aircraft envelope. Evaluation of avionics cooling was 4a secondary 
objective. 


Synopsis 


Due to fuel considerations the mission was flown at test points of 
high and low Mach at 35,000 feet PA and at high Mach at 50,000 feet PA. 
As in mission 12Q, the initial comfort setting was made at 5,000 feet PA 
ana@ 250 KCAS. Also, all air sources were selected in combination with the 
auto and manual modes. A L ENG OIL HOT light illuminated on this flight. 


inoperative Parameters 
EC-62 
EC-1 (sign reversed) 
Ec-92 (sign revered) 
EC-93 (sign reversed) 
EC-99 
EC-100 
EC-101 
PR-27A 
AF-1l1l (sign reversed) 
EC-87 
PR-16 
AF-5 


Crossed feedback pressure lines to the 4-3 hot air control stabilizer 
existed during these tests. 


EC-1ll was enveloped by cold weather gear and does not represent 
ambient air. 


There was a 4-to-6 degree negative (left) bias in the roll parameter 
(CS-06). 


Oata Events (he/min/ sec) 


Data On Data Off Event 


090338 090544 Start left engine, cartridge stare. 

093158 093218 Prior to taxi, idle data. 

093950 094045 Takeoff. 

094843 103238 Test points (see matrix below for specific 
conditions) . 

103355 103531 Left engine oil hot light. 


at 


Data On 
103640 
104754 
105536 
111454 


Tabulated Data 


Data Off 


103916 
104919 
105546 
111655 


Test Point Matrix — Mission 14Q 


Test 
Point 


£ 


moons na WS® Ww N 


Kerr PrP RFP PrP PRP PP 
wont DAU &wWnNeE CO 


Event 

Shut down left engine to cool oil. 
Landing. 

Idle in chocks. 

Postflight check. 


Tabulated data for this mission are presented below. 


a id bis pat ae Environmental Controls Selected 
Altitude Mach Data Data ee EEE a! 
(ft) No. On Off Left Both Right Right Both Left 
5,000 250 (KCAS) 094843 094903 
35,000 0.74 100332 100342 X 
35,000 0.74 100448 100459 X 
35,000 0.74 100007 100617 X 
35,000 0.74 100724 100739 X 
35,000 0.74 100851 100902 X 
35,000 0.74 101007 101022 
35,000 1.80 101704 101714 
35,000 1.80 101756 101801 X 
35,000 1.80 101840 101850 X 
35,000 1.80 101928 101938 X 
35,000 1.80 102015 102026 X 
35,000 1.80 102105 102115 X 
50,000 2.50 102822 102832 X 
50,000 2.50 102908 102918 X 
50,000 2.50 102953 103003 X 
50,000 2.50 103042 103052 X 
50,000 2.50 103131 103151 X 
50,000 2.50 103228 103238 
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MISSION 160, 9 Febreery 1972 
Objective | ; 


To evaluate the adequacy of the cockpit environmental system within 


the aircraft envelope. 
objective. 


Synepele 


After the initial comfort setting was made at° 5,000. feet: PA, and«250 
KCAS, two points of altitude 50,000 feet at 1.35 Mach and 35,000 feet 
at 1.27 Mach were made. All air sources were selected in conbination 
with the auto and manual modes. 
inoperative Parameters 
EC-62 
EC-1 (sign reversed) 
EC-99 
EC-100 
EC-101 
PR-27A 
| | AF-11 (sign reversed) - 
- 3 EC-87 
PR-16 
AF-5 
PR-19 


Evaluation of avionics cooling was a secondary 


Crossed feedback pressure lines to the 4-3 hot air control sta- 
bilizer existed during these tests. 


EC-11 was enveloped by cold weather gear and does not represent 


ambient air. 
There is a 4-to-6 degree negative (left) bias in the roll parameters 
(CS=-06). | 
Data Evewts (be /min/ see) | 
Data On Data Off Event 
092158 092213 Idle data. 
093804 093930 Takeoff. 
094454 101758 Test data (see matrix below for specific conditions). 
104327 104458 GCA. 
110503 110648 GCA final. 
110912 111058 Land. 
112103 112254 Postflight check. 
Tebulated Date 


Tabulated data for this mission are presented below. 


Onecare pana Sean aA Ref Aaa ele ea AEN a 


Test Peint Matrix — Mission 15Q 


aiebaate es Environmental Controls Eelecte! 

Test Altitude Mach Data papa) ee Mane | 
| Point (£t) No. On off Left Both Right Right Both Left | 
. 1 5,000 0.42 094454 094459 xX ia 
| 2 50,000 1.35 100338 100348 
Ps! 50,000 1.35 100449 100459 x 
| 4 50 ,U00 1.35 100539 100549 x 
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